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DIAGNOSIS UPDATE

Diagnosis of Interstitial Cystitis/
Painful Bladder Syndrome 
in Patients With Overactive 
Bladder Symptoms
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Overactive bladder (OAB) and interstitial cystitis (IC) have similar symptoms,
including urinary urgency/frequency and nocturia, making them difficult to
differentiate on the basis of clinical presentation alone. Both conditions may
represent a clinical manifestation of a hypersensitive bladder and should be
included in the differential diagnosis for patients who present with urgency/
frequency. It is especially important that IC be considered in patients with
OAB that is refractory to treatment. The proposed diagnostic framework may
be useful for differentiating IC from OAB and for facilitating appropriate
treatment.
[Rev Urol. 2007;9(1):9-16]
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Interstitial cystitis (IC) is a syndrome characterized by urinary urgency and
frequency, usually with pelvic pain and nocturia, in the absence of bacterial
infection or any other identifiable pathology.1,2 The condition can be severely

debilitating, interfering with employment, social relationships, and sexual activ-
ity. Over the past few years, the nomenclature has evolved to include painful
bladder syndrome (PBS) along with IC (IC/PBS) to describe the symptom complex.
This expanded term may be considered to be more inclusive of patients with this
symptom complex.1,3

Interstitial cystitis may go undiagnosed for years, particularly in cases of mild
or moderate disease.2,4 The symptoms typically associated with IC often overlap
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with other gynecologic and urologic
conditions, including overactive blad-
der (OAB), which is characterized by
urinary urgency, with or without urge
urinary incontinence, usually with
frequency and nocturia and the ab-
sence of obvious pathology to ac-
count for these symptoms.1

Although patients who present with
urgency, frequency, and nocturia
could potentially be diagnosed with
either OAB or IC, there are certain
symptoms that tend to differentiate
the 2 conditions (Figure 1). Pelvic
pain is a common symptom of IC, al-
though one clinician reported that
approximately 30% of patients with
IC do not present initially with pain,
but develop it only as the condition
progresses.5 Pelvic pain is generally
not present in patients with OAB.1,2

Urinary incontinence is not a typical
feature of IC,6 whereas urge urinary
incontinence is common in patients
with OAB.7

Both IC and OAB should be con-
sidered in the differential diagnosis
of patients with symptoms of ur-
gency and/or frequency. This review
will discuss similarities and differ-
ences in the presentation of IC and
OAB, and will address the possibility
that the 2 conditions may occur
concurrently or that some patients
with refractory OAB may actually
have IC. A diagnostic framework for
differentiating IC from OAB will also
be presented.

Overview of Interstitial Cystitis
Etiology
The pathogenesis of IC is still not
completely understood, but it is
likely multifactorial.5 One popular
theory implicates a dysfunction of
the normally impermeable bladder
urothelial lining (Figure 2).8 Abnor-
malities in the lining increase its per-
meability, allowing passage through
the bladder urothelium of urinary
solutes such as potassium.5 Chronic
diffusion of these irritants across the
bladder urothelium may induce an
inflammatory reaction marked by the
proliferation and activation of mast
cells.8

Mast cell activation and neuro-
genic inflammation seem to play im-
portant roles in the pathogenesis of
IC.5 Increased numbers of mast cells

are detected in the bladder urothe-
lium and detrusor muscle of patients
with IC.9 Mast cell degranulation may
activate capsaicin-sensitive nerve
fibers, which, in turn, release sub-
stance P and other neuropeptides that
cause cell damage. Prolonged activa-
tion of mast cells and capsaicin-
sensitive nerve fibers can lead to
further injury to the bladder muscle,
the development of fibrotic changes
within the bladder, and neurogenic
up-regulation. Sensory nerve activa-
tion in the bladder and development
of neural changes within the spinal
cord (up-regulation with spinal wind-
up) are thought to be responsible for
the chronic symptoms of urgency,
frequency, and pelvic pain that
characterize IC.8

Similarly, the pathophysiology of
OAB has not been clearly established.
An increasing body of knowledge
supports the important role of in-
creased sensory nerve activation and
up-regulation in the pathogenesis of
OAB symptoms.10 Afferent nerves in-
nervating the urothelium and sub-
urothelium may be stimulated by a
number of pathologic processes, re-
sulting in urinary frequency and ur-
gency. The urothelium, once thought
to be a passive barrier, is now be-
lieved to be an actively functioning

Figure 1. Some symptoms of overactive
bladder and interstitial cystitis overlap, but
other symptoms may differentiate the 2 con-
ditions in some patients.
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Figure 2. Proposed model for the pathogenesis of interstitial cystitis. Adapted with permission from Evans RJ.8
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sensory organ and a participant in the
pathogenesis of OAB.11 Neurogenic
inflammation and C-fiber activation
may also play a role.10

Because of the potential for a com-
mon pathogenesis for IC and OAB, as
well as the overlap in their clinical
presentation, it is possible that IC may

initially present in some patients with
symptoms suggestive of OAB in the
absence of pain. What differentiates
the presence of storage symptoms
associated with pain in these bladder
sensory disorders remains to be
determined.

Epidemiology
Interstitial cystitis is not a rare condi-
tion. Epidemiologic studies suggest
that it may be more widespread than
previously thought.12-15 However, IC
is often not diagnosed during the first
several years following the onset of
symptoms.2,4

Signs and symptoms of IC early in
the course of disease may be intermit-
tent and variable, making IC difficult
to recognize, thus delaying the diag-
nosis.2 At the onset of the disease,
only 1 symptom was reported in 70%
to 89% of patients with IC.2,4 In a ret-
rospective study, simultaneous pre-
sentation of urgency, frequency, pain,
and nocturia occurred in only 7% of
patients diagnosed with the condi-
tion.2 Patients with IC may have
symptoms for years and consult with
many physicians, including psychia-
trists, before the condition is correctly
diagnosed.16

In the past, IC may have been
underdiagnosed owing to over-
adherence to the National Institute of

Diabetes and Digestive and Kidney
Diseases (NIDDK) criteria for the
diease.12,17 Originally designed for re-
search studies, these criteria require
the presence of Hunner’s ulcers, or
the presence of 2 or more of the fol-
lowing: pain on bladder filling that is
relieved by emptying; suprapubic,

pelvic, urethral, vaginal, or perineal
pain; glomerulations in at least 3 out
of 4 quadrants of the bladder on cys-
toscopy12; and decreased compliance
on cystometry (Table 1).17 Addition-
ally, the criteria specify a number of
automatic exclusion criteria, includ-
ing nocturia fewer than 2 times per
night, symptom duration of less than

12 months, bladder capacity greater
than 400 mL, or involuntary bladder
contractions.17 Evidence suggests
that the NIDDK criteria may be too
restrictive for clinical use. A retro-
spective study of 269 women judged
to have a clinical diagnosis of IC
found that more than 60% of those
patients would not have been diag-
nosed with IC based on the NIDDK
criteria.12

There is increasing recognition that
cystoscopy with hydrodistention, a
requirement of the NIDDK criteria,
may not be necessary for the diagno-
sis of IC/PBS.18,19 The key cystoscopic
findings for the diagnosis of IC are
the presence of Hunner’s ulcers
and/or more than 10 glomerulations
in 3 out of 4 quadrants of the blad-
der.12 However, Hunner’s ulcers are
rare (present in as few as 4% of IC pa-
tients) and glomerulations (petechial
hemorrhages) do not correlate with
symptoms or histologic findings in IC,

Table 1
NIDDK Diagnostic Criteria for Interstitial Cystitis

Automatic inclusion

Hunner’s ulcer

Positive factors (2 must be present for inclusion)

Pain on bladder filling relieved by emptying

Pain (suprapubic, pelvic, urethral, vaginal, or perineal)

Glomerulations on cystoscopy

Decreased compliance on cystometrogram

Exclusions

Nocturia � 2 times per night

Symptom duration � 12 mo

Bladder capacity � 400 mL

Involuntary bladder contractions

Other causes of symptoms: bladder cancer, cystitis (radiation, tuberculous, bacterial),
vaginitis, active herpes, bladder or lower ureteral calculi, involuntary bladder
contractions

NIDDK, National Institute of Diabetes and Digestive and Kidney Diseases. Adapted with permission
from Gillenwater JY and Wein AJ.17

Signs and symptoms of interstitial cystitis early in the course of disease may
be intermittent and variable, making it difficult to recognize. At the onset of
the disease, only one symptom was reported in 70% to 89% of patients with
interstitial cystitis.
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nor are they associated with differ-
ences in therapeutic response.18-20

There is also evidence that glomerula-
tions are not specific for IC.19,21,22

Patients With Refractory 
Overactive Bladder May Have
Interstitial Cystitis
Investigators have suggested that
some patients diagnosed with OAB,
particularly those refractory to treat-
ment with anticholinergics, may have
IC.7,23 One recent retrospective study
examined the prevalence of IC in 47
symptomatic women diagnosed with
idiopathic detrusor overactivity.7 Fol-
lowing a trial of oxybutynin and/or
tolterodine or imipramine, 22 women
(47%) had a satisfactory response to
treatment (defined as � 50% improve-
ment in urinary urgency, frequency,
and/or urge incontinence).7 Of the 25
remaining women who were consid-
ered to have refractory detrusor over-
activity, 24 (96%) had a positive
potassium sensitivity test (PST),
which supports the diagnosis of IC
(80% sensitivity in IC patients).5,7 In a
separate study of 28 women with re-
fractory detrusor overactivity who
had failed to respond to anticholiner-
gics, 8 (29%) were found to have
increased mast cell counts in the de-
trusor muscle, consistent with the his-
tological features of IC. Five of the
women with increased detrusor mast
cell counts who also had clinical and
cystoscopic features of IC, including
petechial hemorrhages and decreased
bladder capacity, were given treat-
ment for IC, and in all cases the symp-
toms were relieved.24 These findings
provide support for considering IC in
patients with detrusor overactivity re-
fractory to anticholinergic treatment.7

A prospective cohort study evalu-
ated the prevalence of IC in 98 pa-
tients with symptoms of OAB, the ma-
jority of whom had not received any
form of therapy.23 All patients under-
went a PST, of whom 59 (60%) had a

positive response. Cystoscopic hy-
drodistention under anesthesia was
performed on 42 patients in the study,
and 33 (79%) had glomerulations.
Among the 42 patients who had cys-
toscopy in addition to the PST, 26
(62%) had positive findings on both
tests, and only 4 patients (10%) had
negative findings on both tests.23 In
another study of 244 women who
presented with mixed symptoms of
stress incontinence and urge inconti-
nence, a final diagnosis of IC was
made in 19 patients (8%) according to
criteria outlined by Messing, which
included cystoscopic examination.25

These data provide further support
that there should be a high index of
suspicion for the diagnosis of IC in
patients with symptoms of OAB who
fail or have only a partial response to
anticholinergic therapy and behavior
modification.23

A recent case study of a 22-year-
old woman who presented with a 
3-year history of urgency, frequency,
urge urinary incontinence, and dys-
pareunia illustrates the clinical chal-
lenge of differentiating OAB from IC

based on clinical presentation.26 The
patient had previously been treated
with a prolonged course of nitrofu-
rantoin following a diagnosis of
chronic cystitis, and extended-release
oxybutynin chloride and tolterodine
for symptoms of OAB. She also prac-
ticed Kegel exercises with biofeed-
back, but she did not experience
symptom improvement. On physical
examination she had suprapubic ten-
derness, and on transvaginal palpita-
tion had a tender bladder base that
produced a “spasmlike” sensation

identical to what she felt during coitus.
Her maximum bladder capacity on
cystometry was only 210 mL, and
cystoscopy revealed mild erythema in
her urethra, diffuse glomerulations
throughout the bladder, and cascade
bleeding with bladder refill. On the
basis of these findings, her urogyne-
cologist treated her for IC, including a
dietary modification program and oral
therapy with pentosan polysulfate
sodium and hydroxyzine. On this treat-
ment plan, the incontinence resolved
and the patient reported a 90% im-
provement in urgency, frequency, and
dyspareunia.26

Differentiating Interstitial
Cystitis and Overactive Bladder
A diagnostic algorithm may be useful
for differentiating IC from OAB in
patients who present with urinary
symptoms or in OAB patients who 
are refractory to treatment (Figure 3).
Interstitial cystitis should be consid-
ered in any patient who fails to re-
spond to therapy for OAB. It also is
possible that the 2 conditions may
exist concurrently. In 2 separate

studies 14% to 15% of patients with IC
also had detrusor overactivity.27,28

Other conditions that could poten-
tially be responsible for a patient’s
symptoms, such as neurologic disor-
ders, gynecologic conditions, or infec-
tions, must also be ruled out during
initial evaluations.

The clinical evaluation should
begin with a complete history and
physical examination. Careful atten-
tion to the symptom history may help
distinguish OAB from IC. Clinicians
should be particularly attentive to

Clinicians should be particularly attentive to reports of symptoms that occur
with sexual intercourse or before menstruation, or those that are triggered
by allergies, emotional stress, or certain foods, all of which may be associ-
ated with interstitial cystitis.
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• Urinary urgency/frequency
• Nocturia

History
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Rule Out
Cancer of the
Urinary Tract
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• Pelvic pain/pressure
• Dyspareunia
• Cyclical symptoms
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Reculture and Reevaluate

for IC if C&S Negative
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Additional Tests (optional)

• Urge urinary incontinence

Findings Suggestive of OAB

• Urodynamics
Additional Tests (optional)

Figure 3. Proposed diagnostic framework for differentiating interstitial cystitis and overactive bladder. IC, interstitial cystitis; C&S, culture and
sensitivity; OAB, overactive bladder; PST, potassium sensitivity test.
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reports of symptoms that occur with
sexual intercourse or before menstru-
ation, or those that are triggered by
allergies, emotional stress, or certain
foods, all of which may be associated
with IC. Many patients with less se-
vere IC may only report mild or inter-
mittent pelvic discomfort or pressure
rather than pelvic pain. Patients re-
porting only bladder storage symp-
toms should be questioned about
dyspareunia. Patients with IC may
experience a sense of bladder fullness
even when the bladder contains only
a small amount of urine, and may
void frequently to avoid pain. Pa-
tients with OAB are more likely to
report true urgency, defined as a sud-
den and compelling desire to void
that cannot be easily deferred, and
voiding out of fear of leakage.29 On
physical examination, findings sug-
gestive of IC include tenderness of the
suprapubic area, anterior vaginal
wall/bladder base, and/or levator ani
musculature. The absence of other
local pathologies, such as a urethral
diverticulum, vulvodynia, or vaginitis
should be ascertained. A voiding
diary may play an important role in
the evaluation of patients who have
storage symptoms with or without
pelvic pain. Patients with IC typically
report more frequent urination than
most patients with OAB. 

Although not a characteristic fea-
ture of IC, detrusor instability and
urge urinary incontinence have been
reported in some cases of IC.7

Hohlbrugger and Riedl have sug-
gested that in patients with IC who
experience urgency, the pelvic floor
may spontaneously go into a spasm
(interpreted as pelvic pain) in order to
avoid incontinence.30 Conversely,
women with detrusor overactivity and
good intrinsic urethral sphincteric
function may be able to voluntarily
contract their skeletal muscles during
involuntary detrusor contractions to
prevent leakage, but this may produce

pain from high pressure detrusor con-
tractions against a closed outlet. As a
result, it may be difficult to distin-
guish the symptoms of OAB from IC
in these patients, although transvagi-
nal palpation of the bladder base that
does not cause tenderness would
suggest OAB.

The Pelvic Pain and Urgency/
Frequency (PUF) and O’Leary-Sant
(OLS) questionnaires are useful symp-
tom screeners for IC.13,31 The PUF is
an 8-question scale that measures
both the severity of symptoms and
the degree to which patients are trou-
bled by them.13 Higher PUF scores
have been shown to have a direct cor-
relation with a greater likelihood of a
positive PST.13 The OLS Symptom and
Problem Indices each contain 4 ques-
tions that measure symptom severity
and how problematic the symptoms
are for patients.31

A number of other laboratory or
office-based tests can also be helpful
in narrowing the differential diagno-
sis. Urinalysis and urine culture
should be performed to rule out bac-
terial cystitis. In patients with hema-
turia, urine cytology, cystoscopy, and
radiography of the upper urinary tract
should be done to exclude urolithia-
sis, cancer, or carcinoma in situ.
Potassium sensitivity testing is useful
for isolating the bladder as the source
of pain and urgency symptoms. A
positive PST suggests increased per-
meability of the bladder urothelium
and lends support to the diagnosis of
IC.32 In the PST, patients rate pain and
urgency symptoms on a scale from 0
(none) to 5 (severe) after instillation
of water into the bladder, and then
again after instillation of potassium
chloride.32 An increase in pain or ur-
gency of 2 points or greater in re-
sponse to the potassium solution
compared with response from the
control solution is considered a posi-
tive result.32 Conversely, improvement
of pain upon intravesical instillation

of an anesthetic solution can also be
used to identify the bladder as the
source of pain in patients with IC. The
diagnostic role of the PUF question-
naire, PST, or intravesical anesthetic
instillation in the evaluation of pa-
tients with OAB has not been estab-
lished, although intravesical lidocaine
has been used to treat detrusor
overactivity and OAB symptoms.33

Urodynamic studies are useful for
establishing the presence of detrusor
overactivity in the OAB patient.34

Urodynamic findings commonly ob-
served in women with IC include
painful sensory urgency, elevated
resting urethral closure pressures, and
a dyssynergic-like voiding pattern.

For patients whose diagnosis
remains unclear, cystoscopy with pos-
sible bladder biopsy may be helpful.
Cystoscopy performed with hydrodis-
tention may show certain characteris-
tic findings in patients with IC, such
as glomerulations (Figure 4) or Hun-
ner’s ulcers (Figure 5). However, some
investigators suggest that negative
findings on cystoscopic examination
alone are not sufficient to exclude the
diagnosis of IC, and asymptomatic
women have been found to have cys-
toscopic findings consistent with
IC.21,35 Although bladder biopsy is pri-
marily done to exclude carcinoma in
situ, histological evidence of chronic
inflammation, such as infiltration of
mast cells into the submucosa and

Figure 4. Glomerulations on cystoscopy.
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Main Points
• Both interstitial cystitis (IC) and overactive bladder (OAB) should be considered in the differential diagnosis for patients who

present with urgency and/or frequency.

• Urgency, frequency, and nocturia are symptoms of both IC and OAB, but the conditions may be differentiated by the presence of
pelvic pain and dyspareunia in patients with IC, and urge urinary incontinence in patients with OAB.

• Interstitial cystitis should be considered in any patient who is refractory to therapy for OAB, particularly anticholinergic therapy.

• A history of symptoms that occur with sexual intercourse or before menstruation, or that are triggered by allergies, emotional
stress, and certain foods may indicate IC.

• A Pelvic Pain and Urgency/Frequency questionnaire or results from a potassium sensitivity test or intravesical anesthetic instil-
lation procedure may aid in the diagnosis of IC, whereas urodynamics that establish the presence of detrusor overactivity and a
voiding diary that identifies storage symptoms may help diagnose patients with OAB.

Figure 5. Hunner’s ulcer on cystoscopy. Photograph
courtesy of Robert M. Moldwin, MD.

muscularis of the bladder, may be
suggestive of IC.34 Bladder biopsies
may also show normal findings in
patients with IC.

Conclusions
Overactive bladder and IC can present
with similar symptoms, such as urinary
urgency, frequency, and nocturia. Urge
urinary incontinence is a common fea-
ture of OAB, whereas pelvic pain is typ-
ically associated with IC. Both OAB and
IC, therefore, should be included in the
differential diagnosis for any patient
who presents with urgency and fre-
quency. It is especially important that
IC be considered in patients diagnosed
with OAB who are refractory to ther-
apy, such as antimuscarinics. It is pos-
sible that a significant percentage of
these patients may respond success-

fully to treatment for IC. Differentiating
IC from OAB continues to be challeng-
ing in the clinical setting, but the pro-
posed diagnostic algorithm may be a
useful tool for patient evaluation.

Dr. MacDiarmid is a consultant and a
member of the speakers bureau for
Ortho-McNeil Pharmaceutical, Inc.
Dr. Sand has received grant/research
support funding from, and is a mem-
ber of the speakers bureau, and a
consultant for, Ortho-McNeil Phar-
maceutical, Inc.
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